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thns be expected, and is indeed found, with some slight 
editorial improvement, in volume two. 

The programs ate written nominally in FORTRAN II or 
FORTRAN IV, but with some machine-oriented sections 
(ba.sed on a Control Data Corporation CDC 6400 Compu
ter). Full listings of the programs are given (one of which 
occupies 95 pages of volume two), although, because it 
is stated that these have been produced by computer, it 
is surprising that the numbeting of FORTRAN statements 
remains in some cases haphazard, which makes it difficult 
to follow the program events from the listing. Those 
details of tho programs arc supported by the availability 
fro•n tho publishers of listings on magnetic tape, from 
which program card decks can be punched by a suitable 
<>omputer facility. Suitable amendment cards for inter
change between certain machine system.<; would be 
included, although for machines not common on the 
American market such changes would require to be devised 
locally by a programmer with knowledge of both machines 
inYolved. 

It is therefore a reasonably simple matter to arrange 
to ~ct up these programs in a form acceptable to suitable 
}'ORTRAN-handling computers of sufficient capacity (the 
la•·gest program is stated to requiro 26,000 60-bit storage 
loca,tions in the CDC 6400). It is al,:;o a reasonably simple 
matter to prepare tho relevant sets of data cards which 
would be required in order to run a particular progra1n, 
because carefully detailed inst.ructions for this are given. 
\\'hat is by no means so simple is t.o understand how some 
of the programs actually work. 

In some cases a brief theoretical instruction to the 
necessary calculations is given, in others only a literature 
reference is cited. Provided tho user's problem fits exactly 
into the scheme foreseen by tho authors of the relevant 
program, all is well, but if it does not, then a very thorough 
probing of the FORTRAN listing might well be necessary 
in order to decide which sections would be rdevant for tho 
solut.ion of a closely related problem not fitting into the 
;ochemo. Because one advantage of FORTRAN is that it 
should be possible to incorporate complete sub-routines 
from one program into another, as is implied, for instance, 
in TSTMCH, it is unfortunate that fuller details, perhaps 
as flow diagrams, of the working of the constituent sub
rout.ineR were not given in a form comprehensible to the 
chemist who is not a FORTRAN specialist and an expert 
on numerical analysis. It may be that the authors' obvious 
intentions to cover as wide a range of variants on a given 
problem as possible (for example, the range of possibilities 
coYercd by REMECH) have to some extent eliminated 
this difficulty, but the chemist faced with a problem 
r equiring computer solution is as likely to he tempted to 
start from scratch as to try to make his problem fit a 
program which he docs not fully underHtand. 

At their price, these books arc unlikely to be of much 
interest to chemists othet than those who arc also FOR
TRAN experts, but they may well prove of considerable 
value to programmers concerned with the performance of 
particularly difficult or tedious chemical calculations. 

J. A. HuNTER 

RADIATION CHEMISTRY 
Fundamental Processes in Radiation Chemistry 
Edited by P. Ausloos. Pp. ix + 753. (Intcrscienco 
(Wiley): New York and London, April 1969.) 225s. 

THERE was a chairman who attempted to congratulate 
a lecturer by saying that he had always known that the 
subject was a difficult one, but how complicated and 
confused he had not realized until he had listened to tho 
speaker. Without dispraising the authots, the same can 
be said about this book. The subject is of great importance 
for chemists, technologists, and biochemical and medical 
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workers, and has attracted a vast amount of research, 
but unambiguous interpretations of results and tho 
making of confident predictions still prove elusive. 
This is unfortunately inherent in the nature of the matter. 
The cnetgy of photons or of charged particles interacting 
with molecules is ultimately degraded to heat and chemical 
changes. The process is necessarily complex because it 
is not only multi-stage but branching possibilities exist 
at oach st.age. Tho primary stage leads to excitation and 
ionization; one asks, how much of each ? The highly 
energetic molecules and positive ions formed will t end 
to fr11.gment; what energy redi»tribntions occur within 
tho molecules and ions and which bonds break ? Tho 
new products still have high energy, and »econdary 
electrons may produce more excitation and ioni:~;ation 
with further chemical reactions following. Bimolecular 
intera,ctions between ions, molecule,:; and radicals super
impose their effects on the primary changes. How far are 
those problems tract'tble ? Bold theoretical treatmentR 
combined with lengthy calculations, and exceedingly 
difficult experiments with original techniques, appear 
to produce somewhat meagre and imperfect results. 
But continued pressure all along the line is allowing 
im;ights here and there which further work will enlarge 
and clatify. 

The present size of tho subject is indicated by the note 
in the preface that probably no single author could cover 
all the divm·se topics in an authoritative and compre
hensive 1nanner. References, mostly recent, total over 
two thousand, and a dozen authors hero cooperate in 
producing a critical account of results achieved up to the 
beginning of 1968. Topics dealt with are the processes 
involved in the "deposition" of energy from charged 
particle beams or high onetgy photons on the molecules 
of mat.ter, tho fragmentation of ions and of excited mole
cules formed in radiolysis, collisional processes between 
ions, molecules and radicals, the radiolysis of inorganic 
and organic gases and of organic liquids, radiation
induced polymerization, solid-state effects, and the 
radiolysis of water and aqueous solutions. 

The editor's claim that the book attempts to bring 
together in one volume some critical evaluations of 
recent findings and to ptesent some of the denved 
fundamental information well describes its nature. 
It does not give details of mathematical derivations or 
of experimental procedutes, but concentrates on describing 
the way the work has developed, explaining what it 
was aiming at, estimating its successes and failures, 
and pointing out possible growth points. There are a 
few small misprints, for example, HN 3 for NH3 on page 
159 and a transposition of figs. 3 and 4 of chapter 4, 
but tho text, though not concise, clearly expresses what 
it intends to convey. E. J. BowEN 

QUANTUM CHEMISTRY 
Introduction to Quantum Chemistry 
By Jay Martin Anderson. Pp. xiv+445. (Benjamin: 
New York and Amsterdam, 1969.) n.p. 

WHILE it can hardly be said at the present time that 
there is a dearth of books dealing with quantum theory, 
it does seem that many books either rely on the reader 
already possessing a good knowledge of specific branches 
of mathematics or alternatively attempt to be so non
mathematical that a knowledge of their contents still 
does not put the reader in the position whereby he can 
intelligently read and understand much of the current 
literature. 

This new book represents a very worthwhile attempt 
to remedy some of the difficulties mentioned here by either 
dealing with the pertinent mathematics as it is naturally 
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